Abstract. The critical chain method proposed by the bottleneck resource thought based on TOC is a new method of project management. This paper first introduces the background of the development of critical chain method and the research situation at home and abroad from the critical chain method. Secondly, critical chain method and PERT/CPM are compared in five aspects: different understanding of the resources, different understanding of the organizational behavior, different views on the risk, the disagreement in the network plan and the determination of the critical path, and the improvement of the critical chain method to the PERT/CPM is obtained. Finally, a simple list of the two critical chain buffer size calculation methods, so as to further deepen the study of the critical chain method.
Introduction
With the rapid development of economy and the rapid development of science and technology, the demand for things is becoming higher and higher, and the resources are limited. Therefore, the requirements of the project itself become more and more high, but the environment of the project is becoming more and more complex. The current project always leads to overdue date, overspending of cost budget, larger project scope, and competition for scarce resources between projects, and the traditional project management methods such as Gantt chart and PERT/CPM are no longer able to meet the progress of the project because of the complexity of the project, the complexity of the environment, and the complexity of the needs. Therefore, a new project management method is urgently needed to break the bottleneck period. At this time, the Israeli physicist Dr. Eliyahu M. Goldratt applied the theory of constraints to project management in 1997 and produced a new project schedule method, the critical chain method. The critical chain method has been widely concerned by the enterprises and scholars from the beginning. At present, the critical chain method has been successfully applied to many enterprises and many industries. The scholars at home and abroad have also begun to pay high attention to critical chain methods and publish relevant research results in their own fields from critical chain methods. Make the critical chain method more mature.
The critical chain method has been put forward for twenty years, during which scholars at home and abroad have been exploring the critical chain method. Critical Chain, published in 1997 by Goldratt E M, describes the emergence of critical chain methods in the form of a novel. By introducing student syndrome and Murphy's law to tell about half of the task safety time in the project, and the introduction of three kinds of buffer zones. In 2002, Herman. Steyn proposed the determination of the location of the setting of the project buffer, that is, at the end of the key chain to deal with the impact of the uncertain factors on the project time, and put forward the time of put the task safety to the project buffer, which opens the front of the size of the buffer zone, and provides a way of thinking for the future research of the experts and scholars. China is the study of critical chain methods in 2003. Professor Liu Shixin first commented on the theory of critical chain method first. Secondly, he studied the application of critical chain in project management, especially the setting method of buffer size, which paved the way for the domestic scholars to study the key chain method. Over the next decade, scholars at home and abroad have continuously improved the complementary critical chain method and applied critical chain method to various industries. In 2007, M. Rabbani used heuristic algorithm in resource constrained project management to calculate the buffer size quantitatively. In 2015, Damci A.et.al studied the impact of different objective functions on the comprehensive utilization plan. in 2005, Zhao Dao systematically studied the theory of critical chain method, the calculation method of buffer zone and the difficulty of critical chain method .In 2008, Zhou Yang pioneered the use of queuing theory to determine the setting of buffer size under single resource constraints. in 2010, Bie Li studied the dynamic buffer monitoring method in the critical chain method . He proposed that it should be based on the actual situation of the project, dynamically calculate the size of the buffer, dynamically set the buffer monitoring points and dynamically adjust the size of the monitoring trigger point. In 2014, Ma Guofeng proposed a robust optimization mathematical model to solve the resource constrained critical chain project scheduling problem with greater uncertainty in the task time. In 2017, Zhang Junguang considered the influence of the activity gap, resource tension and network complexity, and proposed a new method of setting the size of the buffer size. The above scholars have continuously supplemented and perfected the basic theory of critical chain method, and put forward a buffer setting method from different angles. Based on our own knowledge and research experience, this paper analyzes the basic management concepts of the critical chain method.
A Comparative Study of Critical Chain Method and PERT/CPM
The critical chain method proposed by the bottleneck resource thought based on TOC is a new method of project management. TOC is to find the bottleneck in the system, and then solve the problem of how to make use of the bottleneck of the system so as to improve the bottleneck and achieve the goal of increasing production, reducing consumption and achieving the optimal state. The management concept of TOC is applied to the project management to overcome the bottleneck resource constraints by identifying the bottleneck resources to achieve the ideal state, which is the management concept of the critical chain method.
Both CPM and PERT determine the progress of the project through the logical relationship between various tasks, and the methods for determining the key paths are also basically consistent, that is, the basic principles of the two are consistent, but they have differences. CPM is mainly in the cost control constraints, the completion time required for each task is certain, PERT is mainly the time of each task is uncertain, so the two complement each other to form the network planning method with PERT/CPM as the core. The comparative study of critical chain method and PERT/CPM is as follows:
(1)Different understanding of resources. PERT/CPM only considers the priority between tasks when formulating critical routes, without considering the limited resources. Therefore, the project plan is sometimes insufficient, sometimes the resources are overly idle, and the utilization of the resources is not balanced, so the plan and the reality of the PERT/CPM are very different. The difference between the critical chain method and the PERT/CPM is that it takes into account the limited resources in the reality, and considers the priority order and the limited resources of the two constraints when making the critical path.
(2)Different understanding of organizational behavior. PERT/CPM does not take into account the impact of human mental activity on the project, but it is simply a pure technical organization plan, so the task time estimated by the PERT/CPM will have a large amount of spare time. However, due to the influence of "student syndrome", people will always finish the task at the end of the time. Once the emergency occurs, it will delay the time of the project and cause the delay of the whole project. The critical chain method is to consider the impact of "student syndrome" on the project schedule, and half of the task time estimated by the PERT/CPM method as the task time to arrange the critical chain project schedule, and to arrange the spare time into the buffer zone. In this way, even if there is a sudden situation, there will be extra time to complete the project schedule.
(3)Different views on risk. PERT/CPM estimates task time by 90% or even greater probability. The risk of such a large probability is very small, which leads to a smaller profit. The critical chain method estimates the task time with 50% possible completion time, and sets buffer area to avoid risks. The critical chain method solves the possible unexpected situation in the project system by setting up resource buffer, feeding buffer and project buffer, which eliminates the impact of the delay in individual tasks on the duration of the project. The critical chain method considers the contingency of the project from a global perspective and integrates all the safety time into the buffer area. So as to avoid delays due to individual task time and affect the duration of the whole project.
(4)Inconsistency in network planning. PERT/CPM and critical chain are represented by project network diagram, but there are differences between them in the critical path of network diagram. The critical path of PERT/CPM in the network graph is a path from the starting node to the terminating node. Even if the critical path in a network graph is not only one, each critical path is a path from the starting node to the terminating node, and each path follows a strict logical relationship. The critical chain method is to consider the two constraints of logical relationship and limited resources when making network diagrams, so the critical chain is basically not a path.
(5)Different determination processes of critical paths. The critical path of PERT/CPM can be determined at a time according to strict logical relationship. The critical chain method, however, has to consider the problem of resources. When the resource changes, the critical chain will change to the optimal state.
Introduction to the Calculation Method of Buffer Size in Critical Chain Method
(1)Shear -stickup method: There are two ways to set the critical chain buffer size: First, determine the working time of each task according to the PERT/CPM method. Then cut the safe time from the working time of each task, cut the time to make the network diagram through the critical chain method. Finally, half of the total security time cut in the working time of each task on the critical chain is taken as the project buffer on the critical chain, and half of the total security time cut in the working time of each task on the noncritical chain is taken as the remittance buffer on the critical chain to the critical chain. The advantage of the shear-paste method is simple and easy to understand, but it also has a great disadvantage, which is the linear relationship between the size of the buffer and the size of the task chain, which makes the buffer area too large or too small.
(2)With the method of variance: According to the PERT/CPM method, the working time of task J is Hj. According to the critical chain method, the working time of task J is determined to be Ij, and the difference between them is
, so the calculation formula of the size of the project buffer area is
QQ is a collection of tasks on the critical chain. Then the calculation formula of the feeding buffer size for noncritical chain P is
P is a collection of tasks on a noncritical chain. The advantage of this method is that the project manager does not have to reduce the work time of the task at random. In some way, this method avoids the contradiction between the manager and the executive, and this method can avoid the size of the buffer zone too large or too small.
Concluding Remarks
Critical chain method is a new method of project management. In this paper, the critical chain method is summarized from the important literature to date, hoping that readers can have a deeper understanding of the critical chain method. Critical chain method and PERT/CPM are compared in five aspects: different understanding of the resources, different understanding of the organizational behavior, different views on the risk, the disagreement in the network plan and the determination of the critical path, and the improvement of the critical chain method to the PERT/CPM is obtained. Finally, a simple list of the two critical chain buffer size calculation methods, so as to further deepen the study of the critical chain method. It is hoped that through the study of the method of critical chain project schedule, we hope to provide readers with more broad ideas to reduce the period overdue, overspending of budget and the change of project scope in the field of project management.
